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INTRODUCTION
Exposure to metals at workplaces is well known and in many cases occupational studies have led to an adoption of limit values. For airborne concentrations of substances as metals refer to the "MaximaleArbeitsplatz-Konzentration" (MAK) in Germany or the "Threshold Limit Value" (TLV) in the USA./1,2/. Biological monitoring consists of an assessment of overall exposure to chemicals at the workplace and in the environment. The "Biologischer Arbeitsstoff Toleranzwert" (BAT) in Germany /3/ and the "Biological Exposure Index" in USA serve as reference values.
Besides In another case of environmental lead exposure a male patient suffered a shotgun injury. The x-ray shows the shotgun injury with deposition of several pellets containing lead (Fig. 1) . The investigations of blood lead concentrations showed a significant increase of lead within the following 6 days. The maximum was 720 gg/1 blood. The reference value of lead for environmental exposure is between 60 and 120 lag/1 /4/. Another marker for lead exposition is the Delta-Aminolaevulin Acid in urine, which corresponded in this case to the increasing and decreasing lead levels and showed the dynamics of lead exposure. 
Cobalt
Cobalt exposure is usual at some workplaces with heavy metal processes. Cobalt is known to produce cough, dyspnoea, wheezing, asthma or interstitial fibrosis, known as "hard metal disease". In this case, following hip hemiarthroplasty, a patient suffered from a cardiomyopathy that was described as the effect of cobalt. As the arthroplasty contained cobalt and other metals a metal analysis was carried out, which revealed high cobalt and chromium levels. The level of cobalt in blood was 230.0 lag/l much higher than the actual German BAT value of 5 g/l/2/. The blood value of chromium was 17.0 tg/l within the actual EKA value of 35.0 g/1/2/. Evidently due to an infection, which was clinically confirmed and radiologically assessed, the arthroplasty dissolved and caused the high internal exposure. Further investigation showed no environmental or occupational exposure. In conclusion, if there is an infection of an arthroplasty the physician should consider a potential release of metals.
Manganese
A 54-year-old woman complained of non-specific symptoms such as headache, dizziness, loss of concentration. Organic diseases were not found. As she was convinced that she had been exposed to heavy Nutritional habits were normal. There was no high uptake of seaweed or algae, which are known to show high concentrations of manganese. A repeat blood concentration half a year later was, at 16.8 lag/l, nearly unchanged.
Even if the symptoms of the patient differ from the symptoms that are reported from higher manganese exposure (e.g., increased tremor and decreased short-term memory) it is problematic that the German BAT value for working places is nearly reached. This value was determined due to the above mentioned neurological effects of manganese which were found in some studies/2, 7/.
Metallic Mercury
Winker et al. of the Division of Occupational Medicine in Vienna, Austria, reported an extraordinary case of poisoning with metallic mercury/8/: A previously drug-addicted patient intravenously injected himself with about 8 g (0.6 ml) of metallic mercury in an attempt at suicide and took about 100 ml orally. Iqe was working in an incinerating plant and acquired the bottle at his workplace. Within a few days he developed typical symptoms of acute mercury intoxication, such as gastroenteritis, colitis, stomatitis and metallic taste in the mouth. About 2 weeks later he showed a strong tremor in the hands, exhaustion and insomnia. Six weeks later he was examined and complained of lack of concentration, speech disorder and tremor.
Mercury concentration in blood was 680 lag/l as compared to the reference value of about 20 lag/l. Mercury concentration in urine was 140 lag/I, corresponding to a reference value of 10 lag/1. The clinical investigations showed no abnormal results (velocity of nerve conduction, electromyography, electroencephalogram). Chelation therapy was done and mercury levels decreased to 478 lag/l.
As expected, the x-ray examination showed extensive amounts of metallic mercury droplets within the original lesions. Three years after the suicide attempt an extirpation of residual mercury was carried out. About 2 g of the injected mercury could be removed, and the mercury blood levels then decreased to about 250 lag/l. Further 
HBM-I Value
According to the Commission the HBM-I value is a value below which a risk of adverse effects in the general population is not to be expected according to current knowledge.
HBM-H Value
Adverse effects cannot be excluded with sufficient certainty for concentrations in the range between HBM-I and HBM-II value. A general health risk is not expected but follow-up is suggested.
If a result exceeds the HBM-II value, there is a possibility of an increased risk of adverse health effects with the necessity to reduce exposure. Table 2 shows the HBM-values for lead, cadmium and mercury.
For the individual risk assessment it is possible to use the German occupational limit values. These occupational limit values are defined as exposure limits which distinguish between non hazardous and hazardous exposure. 
